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NATIONAL BUREAU OF STANDARDS 


The National Bureau of Standards’ was established by an act of Congress March 3, 1901. 
The Bureau’s overall goal is to strengthen and advance the Nation’s science and technology 
and facilitate their effective application for public benefit. To this end, the Bureau conducts 
research and provides: (1) a basis for the Nation’s physical measurement system, (2) scientific 
and technological services for industry and government, (3) a technical basis for equity in trade, 
and (4) technical services to promote public safety. The Bureau consists of the Institute for 
Basic Standards, the Institute for Materials Research, the Institute for Applied Technology, 
the Institute for Computer Sciences and Technology, and the Office for Information Programs. 


THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the United 
States of a complete and consistent system of physical measurement; coordinates that system 
with measurement systems of other nations; and furnishes essential services leading to accurate 
and uniform physical measurements throughout the Nation’s scientific community, industry, 
and commerce. The Institute consists of a Center for Radiation Research, an Office of Meas- 
urement Services and the following divisions: 

Applied Mathematics — Electricity — Mechanics — Heat — Optical Physics — Nuclear 

Sciences > — Applied Radiation ” — Quantum Electronics * — Electromagnetics * — Time 

and Frequency * — Laboratory Astrophysics * — Cryogenics’. 


THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research leading to 
improved methods of measurement, standards, and data on the properties of well-characterized 
materials needed by industry, commerce, educational institutions, and Government; provides 
advisory and research services to other Government agencies; and develops, produces, and 
distributes standard reference materials. The Institute consists of the Office of Standard 
Reference* Materials and the following divisions: 


Analytical Chemistry — Polymers — Metallurgy — Inorganic Materials — Reactor 
Radiation — Physical Chemistry. 


THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to promote 
the use of available technology and to facilitate technological innovation in industry and 
Government; cooperates with public and private organizations leading to the development of 
technological standards (including mandatory safety standards), codes and methods of test; 
and provides technical advice and services to Government agencies upon request. The Institute 
consists of a Center for Building Technology and the following divisions and offices: ' 


Engineering and Product Standards — Weights and Measures — Invention and Innova- 
tion — Product Evaluation Technology — Electronic Technology — Technical Analysis 
— Measurement Engineering — Structures, Materials, and Life Safety* — Building 
Environment * — Technical Evaluation and Application’ — Fire Technology. 


THE INSTITUTE FOR COMPUTER SCIENCES AND TECHNOLOGY conducts research 
and provides technical services designed to aid Government agencies in improving cost effec- 
tiveness in the conduct of their programs through the selection, acquisition, and effective 
utilization of automatic data processing equipment; and serves as the principal focus within 
the executive branch for the development of Federal standards for automatic data processing 
equipment, techniques, and computer languages. The Institute consists of the following 
divisions: 

Computer Services — Systems and Software — Computer Systems Engineering — Informa- 

tion Technology. 


THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination and 
accessibility of scientific information generated within NBS and other agencies of the Federal 
Government; promotes the development of the National Standard Reference Data System and 
a system of information analysis centers dealing with the broader aspects of the National 
Measurement System; provides appropriate services to ensure that the NBS staff has optimum 
accessibility to the scientific information of the world. The Office consists of the following 
organizational units: 


Office of Standard Reference Data — Office of Information Activities — Office of Technical 
Publications — Library — Office of International Relations. 


1 Headquarters and Laboratories at Gaithersburg, Maryland, unless otherwise noted; mailing address 
Washington, D.C. 20234. 

2 Part of the Center for Radiation Research. 

4 Located at Boulder, Colorado 80302. 

‘Part of the Center for Building Technology. 
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Foreword 


The National Standard Reference Data System was established in 1963 for the purpose of pro- 
moting the critical evaluation and dissemination of numerical data of the physical sciences. The pro- 
gram is coordinated by the Office of Standard Reference Data of the National Bureau of Standards 
but involves the efforts of many groups in universities, government laboratories, and private indus- 
try. The primary aim of the program is to provide compilations of critically evaluated physical and 
chemical property data. These tables are published in the Journal of Physical and Chemical Ref- 
erence Data, in the NSRDS-NBS series of the National Bureau of Standards, and through other 
appropriate channels. 


The task of critical evaluation is carried out in various data centers, each with a well-defined 
technical scope. A necessary preliminary step to the critical evaluation process is the retrieval from 
the world scientific literature of all papers falling within the scope of the center. Each center, therefore, 
builds up a comprehensive well-indexed bibliographical file which forms the base for the evaluation 
task. Bibliographies derived from these files are published when they appear to be of value to research 
workers and others interested in the particular technical area. 


Further information on NSRDS and the publications which form the primary output of the 
program may be obtained by writing to the Office of Standard Reference Data, National Bureau of 
Standards, Washington, DC 20234. 

David R. Lide, Jr., Chief 
Office of Standard Reference Data 


PREFACE 


The National Research Council and the National Bureau of Standards 
initiated the project on Infrared Bibliography around 1951, tut could not 
complete it due to various reasons. The group at the Indian Institute of 
Technology Kanpur, India, took up this task in December 1969 under the 
Special International Programs of the National Bureau of Standards (Project 
G-78). The NRC-NBS group had gathered data from selected journals on keysort 
cards with an average cut-off date of 1956. The IIT Kanpur group, however, 
decided to make the bibliography as complete as possible up to the end of 
1960 although the volume of literature increases very greatly towards the 


end of 1950's. 


This bibliography, arranged according to the empirical formlae of 
compounds, covers both organic and inorganic substances. In addition to 
listing the references on the infrared spectra of compounds, the bibliography 
gives information on the nature of study in each reference, the spectral 


region covered and the state of the sample. 


The preparation of this bibliography has been an enormous task and has 
involved the painstaking efforts of several workers in addition to the authors. 
I would like to take this opportunity to thank Mr. E. Carroll Creitz who was 
the secretary of the NRC Committee on Spectral Absorption Data and directed 
the early collection of data at the NBS. I would like to thank Mr. Zafar Jamil 
Dr. H. S. Randhawa, Dr. S. S. Misra, Mr. Jawahar Goel, Miss Barbara J. Miley, 


Dr. Francis Smith and Mr. James Stewart, for their assistance in collecting the 


iv 


data. My thanks are also due to Messrs. Vijay Kumar, R. D. Tripathi and Nihal 
Ahmad for typing the manuscript in final form and the Education Development 


Centre of IIT Kanpur for support in the preparation of the manuscript. 


Kanpur 208016, India C. N. R. RAO 


Jamary 24, 1974 
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Bibliography of Infrared Spectroscopy Through 1960 


Gere. Rao, S. K. Dikshit, S. A. Kudchadker, D. S. Gupta, Y. A. Narayan, 
and J. J. Comeford 


This biblioaraphy is based on a systematic search of the litera- 
ture on infrared spectroscopy up to the end of 1960. It covers, directly 
or througn abstract journals, 121 periodicals. As a general rule, any 
paper of interest in the field of infrared spectroscopy is included. 
Substance coverage is provided in four sections: organic compounds, 
inorganic compounds, polymeric compounds, and minerals and ores. In- 
formation provided includes: empirtcal formula, compound name, range 
of wavelengths reported, state of material, type of data presented in 
paper, and literature reference. 


Key words: Bibliography; data; infrared; inorganic, minerals; organic; 
ores; polymers; spectroscopy. 
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INL RODUCTION 


This infrared bibliography is based on a systematic search of the literature 
on infrared spectroscopy up to the end of 1960. The literature search has been 
made by going through journals as well as through Chemical Abstracts. The extent 
of coverage of various journals is shown in lists A, B and C at the end of the 


Introduc tion. 


As a general rule, any paper of interest in the field of infrared spectro- 
scopy is included. Examples of fringe areas include microwave spectra where 
rotational constants are given, papers on preparation of chemical compounds 
where infrared spectra are used for identification, papers on Beer's law, 
references to mathematical treatments such as group theory and statistical 
mechanics and so on. Papers on Raman spectroscopy have, however, not been 


included. 


The bibliography has been divided into four sections: I, Organic Compounds; 
Il, Inorganic Compounds (a, of non-metals; b, of metals); III, Polymeric 
Compounds; amd IV, Minerals and Ores. ‘The coverage in each section is as 


follows. 


Section I: This section includes organic compounds containing C, H, D, T, 
halogens, N, 0, P, S, As, B, Se and Si. Molecular complexes like Cele slo» 
C He CH, Oz and eh ea have also been included in this section; the 


inorganic components in the molecular complexes are also made up of the elements 


mentioned earlier. 


Section II(a) : In this section, inorganic compounds containing C, H, D, T, 
halogens, N, 0, P, S, As, B, Se, Si amd noble gases have been included. Molecular 
complexes with inorganic components like BF, -NH, and H>S0, - HNO, are also included 


in this section; the complexes also contain the elements mentioned earlier. 


Section II(b) : In this section, simple and complex compounds of elements not 
covered in II(a) are included, the elements being arranged alphabetically. 
Molecular complexes like SnC1, -C,H.0, are included in the appropriate sub-section 
dealing with the metallic element (Sn in this case). Complexes like NaUO(CH,05) 35 
K,Fe(CN)¢, K,Co(CN)_NO, and K PtC1,(NH,) are included under uranium, iron, cobalt 
and platinum, respectively, and not under sodium or potassium. A complex like 
[cota 6] *? lee(cw) | (written as CoC cH, .N,,Cr) would come under the element 
which comes first in alphabetical order (Co in this case). After the first IIb 


element, the elements of sections I and IIa are written followed by the other IIb 


element. 


Section III : Molecules like polystyrene (CHa) > polyethylene (CoH) paral- 
dehyde, (CH,0) > as well as other polymeric molecules where n is not exactly 


known are included in this section. 
Section IV : Most of the minerals and ores are included in this section. 


The bibliography is arranged in the order of empirical formlae of compounds 
in each of the above categories. The information on each compound is given under 


the following headings: Empirical formala; Name; Range; State; Remark and HKeference. 


Empirical Forma; In sections I and II(a), the following order of elements 
is followed in writing the empirical formlae; C, H, D, T, Br, Cl, F, I, N, 0, P, 
S, As, B, Se and Si (followed by noble gases in section IIa). The following 


examples would serve to illustrate the order of arrangement. 


xi 


H-Ci-NeO 


C4 gHoCls N50: Oita oN oa? Cae Cl ¥NA05 C,H ,Ci-NWO, C4 HAF Pg? or 50145 


4°-2°6°2 1374578: 2 


eesei CHN,CO.4, Ho0n D.Ora. 


OU wee 2 

Compounds with the same empirical formulae are arranged according to the alpha- 
betic order of the names. In section I, compounds are arranged in the order of 
increasing number of C atoms. In section II(a), C-compounds are followed by 
hydrogen compounds which are followed by deuterium compounds and so on. In 
section II(b), compounds are listed according to the alphabetic order of the 
element symbols (e.g., Ca comes before Cu). The following examples illustrate 
the manner in which empirical formlae are given in this section: (i) oxalate 
complex of Cobalt(IIT) CoC .0,53 (ii) acetylacetone complex of cobalt(III): 

COC, He 496+ In section III, the arrangement is similar to sections I and II 

in the monomer part of the system. The arrangement in section IV can be made 
clear by taking the example of spodumene Li,0-A1,0,-48i0,. The empirical 
formula of spodumene is shown as A1,0,55i,bi5- The first element in the formla 


is the one that comes first alphabetically among the metallic elemmts (of sec- 


tion IIb); this is followed by other elements belonging to sections I, IIa and 


IIb. 


Name of the Compound ; In maming compounds, the IUPAC rules have been generally 
followed, although for some compounds trivial names have also been used when these 
are well known. The names of transition metal complexes have been simplified in 


the following manner: 


Pd,C, Hs C1 4P, Chl orotriphenylphosphinepalla- Palladium(I1)-chloride, 
dium(I1I)-ft-dichlorochlorotri- triphenylphosphine complex 
phenylphosphinepalladium(II) 


Ligands are written in the alphabetical order of their names. 


xa 


Range : This gives the range of the wavelength over which the measure— 
ments are carried out. Whenever the range is not mentioned in the paper or 
abstract, we have omitted this information. When units are not mentioned, they 


: -1 
are incm . 


State : This defines the physical state of the compound in which the 
measurements are carried out. The code used is as follows: S = solid, ml, 


erystal, pellet or film; L = liquid; G = gas or vapor; Sol = solution. 


Remark ; This column indicates what the paper is about in a couple of words. 


The abbreviations used in this column are as follows; 


Absorp, Abs - Absorption 
Act - Activation 
Amp - Amplitude 
Anal - Analysis 
Assign - Assignments 
Assoc - Association 
Calc - Calculation 
Char - Characteristic 
Compar ~ Comparison 
Compd - Compound 
Config - Configuration 
Const - Constants 
Corr ae Correlation 
Dec omp - Decomposi tion 


Depol - Depolarization 


Xd 


Dispers - Dispersion 
Disso - Dissociation 
Dist - Distance 
Distznet - Distinction 
Elect - Elec tron 
Excit - Excitation 

Ext coeff - hxtinction coefficient 
Fact - Factor 

FC - Force constants 
Freq - Frequencies 
Gr - Group 

H bond - Hydrogen bond 
I - Intensity 
Ident - Identification 
Int - Internal 
Intermol - Intermolecular 
IR - Infrared 

Iso - Tsomerism 

Mag - Magne tic 

Micro - Microwave 

Mol - Molecular 


Mom inert ~ Moment of Inertia 


NOs - Normal coordinate analysis 
OD - Optical Density 
Pert - Perturbation 


Pot func Potential function 
Prep Preparation 

Prop Properties 

Press Pressure 

Qual Qualitative 

Quant Quantitative 
Quant mech Quantum mechanics 
Ref Reference 

Refl Reflectance 

Rot vib Rotation vibration 
Sens Sensitive 

Sp Specific 

Spec Spec trum 

Struc, Struct “Struc tare 

Substi Substitution 

Taut Tautomerism 

Temp Temperature 

Theo Theoretical 
Thermo Ther mody namics 
Trans Transmission 

Vib Vibrations 


Reference ;: 


This column gives the literature reference. The reference is 


complete except that only the name of the first author is given. The reference 


is arranged in the order; Author, Journal, Volume, Year and Page. The codes 


used for the journals are given in the accompanying lists A, Band C. A typical 


reference is as follows: Herzberg, JCP 17 


(1949) 1099. 


For any given compound, 


XV 


references are generally arranged in chronological order. In cases where there 
are more than one reference in the same year, the references are arranged accor- 


ding to the alphabetical order of the authors. 


LIST OF JOURNALS COVERED 


List 'A' 


(Journals covered till the end of 1960) 


Code Journal 

AC Anal. Chem. 

ACS Acta Chem. Scandinavica 
AJC Australian J. Chem. 

AJP Australian J. Phys. 
AJSR Australian J. Sc. Res. 
AMS Am. Sci. 

APS Appl. Spec troscopy 

BSI Bull. Chem.Soc. Japan 
CJC Can. J. Chem. 

CJP Can. J. Physics 

CJR Can. J. Research (A series) 
CR : Chem. Rev. 

cs Current Science 

IJP Ind. J. Phys. 

JACS J. Am. Chem. Soc. 


Xvi 


Code Journal 





JAP J. Appl. Phys. 

JCP J. Chem. Phys. 

JCS J. Chem. Soc. 

JINC J. Inorg. & Nucl. Chem. 
JMP J. Mol. Phys. 

Jip J. Mol. Spect. 

JOC J. Org. Chem. 

JOSA J. Opt. Soc. Am. 

JPC J. Phys. Chem. 

JPS Jd.«-Polymer:Sci.. 

JRNB J. Res. NBS 

JSI Je SCL NS tr. 

MG Makcromol Chem. 

MP Mol. Phys. 

N Nature 

OS Opt. Spec troscopiya 
PIAS Proc. Ind. Acad. Sci. 
POL Polymer 

PR Phys. Rev. 

PRS Proc. Roy. Soc. (London) 
RMP Rev. Mod. Phys. 

RSI REV. sSCiey Insitr. 

SA Spect. Acta 

TE Tetrahedron 

TFS Trans. Faraday Soc. 


xvii 


List 'B! 


(Journals covered through a search in Chemical Abstracts 


DANS 


for the years 1958-1961) 


Ann 


Atti Accad Nazl Lincei, Rend. Classe, Sci. 


mat. e. nat. 

Arch. Biochem. Biophys. 
Acta Cryst 

Arikiv Fysik 

Am. Minerologist 
Analyst 

Angew. Chem. 

Ann. Chim. (Rome) 


Arkiv. Kemi 


Fis; 


Anales real soc espan fis y quim (Madrid) Ser. 


Bull. Am. Phys. Soc. 

Bull. Acad. Sci. U.S.S.R., Phys. Ser. 
Bull. Soc. Chim. France 

Creat Chem. Acta 

Collection Czechoslov. Chem. Sommuns. 
Chem. Ind (London) 

Chem. Pharm. Bull. (Tokyo) 

Compt. Rend. 

Dissertation Abstr. 

Doklady Akad Nauk. SSSR 


XVII 


RTC 


Fiz Iverdogo Tela 
Gazz Chim. ital. 


Helv. Chim. Acta 


Izvest. Akad. Nauk. SSSR Ser. 


J. Agr. Food Chem. 

J- Am. Oil Chemists Soc. 
J. Appl. Chem. (London) 
J. Appl. Polymer Sci. 

J. Biological Chem. 
Journal of Chemical Education 
J. Chem. Soc. Japan 

J- Indian Inst. Sci. 

J. Phys. radium 

J. Pract. Chem. 

J. Phys. Soc. Japan 

J. Sci. Ind. Res. 

Kogyo Kagaku Zasshi 

Nuovo Cimento 

Nippon Kagaku Zasshi 
Naturwissenschaften 
Physica 

Phys. and Chan. of Solids 
Proc. Phys. Soc. (London) 
Proc. Chem. Soc. 


Quarterly Revs. (London) 


Ree... Trav. Chim. 


IK 


eZ 


Sk Soumen Kemistilehti 


TEL Tetrahedron Letters 
UFZ Ukrain Fiz. Zhur 
ZAC Z. anal. Chem. 
ZAUA Z. anorg. U. allgem. Chem. 
ZE Z.- Electrochem. 
ZN Z. Naturforsch 
ZOK Zhur. Obshchei. Khim. 
ZP Z. Physik. 
List 'C! 


(Journals covered by the NBS Group in their data collection 
up to (approx) 1956, but not included in Lists A and B) 


AMAF Akriv Mat. Astron. Fysik 
ASS Ann. Soc. Sci. Bruxells 
BBA Biochim et. Biophy. Acta 
BBS Bull B § 

CIC Chem. in Canada 

DFS Disc. Far. Soc. 

Tk Ind. Eng. Chem. 

IEC Ind. Eng. Chem. (Anal. Ed.) 
JA Jap. Analyst 

JP J. Physique 

JPCC J. Phys. & Coll. Chem. 
JPJ J. Pharm. Japan 


XX 


PNAS Proc. NAS 
RPCJ Rev. Phys. Chem. Jap. 


ZPC Z. Physik. Chem. Frarkfurt 


XX4 
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